Abstract: Climate change and water scarcity are the most important challenges of the agricultural sector, and pressurized irrigation systems (PISs) are one of the most significant ways to improve agricultural water productivity. The main purpose of this research was to identify the factors affecting the use of PISs by farmers. The statistical research population was a total of 2396 Iranian model farmers. The Cochran formula was used to determine the number of statistical samples. Accordingly, this comprised 331 people. The methodology of the study was mixed method research. The structural equation modeling technique, Mann-Whitney U, and Kruskal-Wallis tests were used to test the hypotheses. The results showed that the personal characteristics, tendency, attitude, self-efficacy, subjective norms, governmental support, environmental tensions, and technological features were the most important factors which influenced the farmers. It was found that all of these variables had a positive and significant relationship with the using of PISs by farmers, and they were able to predict 52% of the behavioral changes (R 2 ) of the farmers. Among these variables, the attitude, with a path coefficient (β) of 0.48, had the highest impact on the using of PISs by the farmers.
Introduction
The 'Falkenmark indicator' or 'water stress index' is one of the key indicators for determining the water crisis in the world. Based on this index and other indicators such as those provided by the United Nations and the International Water Management Institute, Iran faces a serious water crisis [1] ; Iran, with an average annual precipitation of 260 mm, is considered an arid area. An annual rate of 7000 m 3 of renewable water in 1956 declined to 2000 m 3 in 1996, and it is predicted to be reduced to 800 m 3 by 2020. This is lower than the water scarcity level (i.e., 1000 m 3 ) [2] . Due to global warming in the next 40 years, the air temperature in Iran will increase by about 2 • C and the annual rainfall will be reduced by about 50 mm [3] . Furthermore, Iran's agricultural sector consumes approximately 92% of the available water, but the average irrigation efficiency (IE) in this sector is only 35% [4] . Moreover, with a one-percent increase in the water productivity of Iran's agricultural sector, 1.25 billion cubic meters of water can be saved [5] .
Water productivity is one of the most important issues in the agricultural sector. Molden et al. [6] stated: "In a broad sense, productivity of water is related to the value or benefit derived from the use of water. Definitions of water productivity differ based on the background of the researcher or stakeholder. For example, obtaining more kilograms per unit of transpiration is an important means of expressing productivity of water when the interest of analysis is crops". The average world water productivity is reported to be between 1.8 and 2 kg/m 3 per hectare, while its rate in Iran is only 0.8 to 1.1 kg/m 3 per hectare [7] .
Irrigation engineers, when designing an irrigation system, try and maximize irrigation efficiency (IE); IE is defined as the ratio of the volume of water that is taken up by the crop to the volume of irrigation water applied [8] . The IE is 30% in traditional methods [5] , but drip irrigation has the potential to increase IE because the farmer can apply light and frequent amounts of water to meet crops' evapotranspiration needs. The IEs ranged from 80 to 91% when the crop was grown in fields using a surface drip system [8] . IEs ranged from 54 to 80% with a sprinkler irrigation system, and IEs under furrow irrigation were between 50 and 73% [8] . The average IE in the world is 65%, but in Iran, it is only 35% [4, 5] .
Experts have presented different ways to solve the water productivity in Iran's agricultural sector, but most of them recommend the use of pressurized irrigation systems (PISs) [1, [9] [10] [11] [12] . In the PISs, water is pressurized and precisely applied to the plants under pressure through a system of pipes. There are many variations of PISs, but the two major ones are drip irrigation systems and sprinkler systems [13] . Water use efficiency is very different between these methods. This efficiency for flood irrigation, furrow irrigation, sprinkler irrigation, rain irrigation, and drip irrigation is 40-70%, 50-75%, 80-85%, 60-90%, and 85-92%, respectively [14] .
The total of Iran's suitable agricultural land area for the implementation of PISs is 8.7 million hectares, but only 1.4 million hectares (16.1%) of this have been covered by these systems, and 83.9% are irrigated by using traditional methods [15] . Although Iran was one of the first countries in the world to use PISs, these systems have not been well developed. Therefore, the lack of PIS development in Iran has caused significant losses of water resources. Due to the importance of developing PISs in Iran and other countries, the main goals of this research are: identifying the factors affecting the use of PISs by farmers and investigating the type of relationships and impact of identified factors on farmers' behavior.
The research area included all the provinces of Iran, so it is possible to generalize the results throughout Iran and even countries that have climatic, cultural, and social conditions similar to Iran, such as Afghanistan, Pakistan, Turkmenistan, Azerbaijan, Armenia, Syria, Israel, Turkey, Saudi Arabia, Egypt, United Arab Emirates, Iraq, Qatar, Lebanon, Jordan, Kuwait, and Bahrain. These results provide valuable information for agricultural sector managers and decision-makers in Iran and similar countries with which to extend the PIS use among farmers and thereby improve the water productivity of the agricultural sector.
Materials and Methods
The methodology of the study was mixed method research. Mixed method research is a methodology for conducting research that involves selecting, analyzing, and integrating qualitative and quantitative research. This approach to research is used when this integration provides a better understanding of the research problem than either methodology alone. The required information was collected in the qualitative phase through literature studies and in the quantitative phase through questionnaires.
In the qualitative phase, the most important factors were identified and synthesized. In the quantitative phase, the type of relationships and their impact on farmers' behavior were investigated.
The research lasted for 26 months from 22 September 2014 to 21 November 2016, and the research area was the whole of Iran.
The statistical population of the study was comprised of model Iranian farmers, from 2011 to 2015. These individuals, known as "master" or "led" farmers, are also those who have succeeded in obtaining the first place in the selection process of the model farmers, which is conducted annually by Iran's Ministry of Agriculture Jihad. The most important reasons for choosing these people as a statistical population were courage, literacy, higher innovation, more communication with experts and extension agents, and the role they played as leaders of thought in local communities in comparison with other farmers.
The number of the statistical population was 2396, and the statistical sample number as determined by the Cochran formula is 331 ( Table 1 ). The sampling method was cluster sampling. Each province was a cluster, and the sampling method in each cluster was random sampling. In order to determine the validity, the questionnaire provided was approved by the faculty members of the Agricultural Extension and Education Department, Faculty of Agriculture, Science and Research Branch, Tehran. A sequential theta formula was used to determine its reliability. For this, as the pretest, a questionnaire prepared in the Lorestan province was distributed among and calculated for 30 model farmers in this province. The result showed that the amount of sequential theta for different parts of the questionnaire had a minimum of 0.74 and maximum of 0.89.
Identification of the Factors Affecting the Use of PISs by Farmers
In order to identify the factors affecting farmers' behavior and design a behavioral model of PIS use by farmers, behavioral theories/models and field studies were collected and analyzed using the systematic review method ( Table 2) .
The theories/models selected and analyzed in this study were the theory of rational action (TRA), the theory of planned behavior (TPB), the social recognition theory (SCT), the health belief model (HBM), the innovations decision-making theory (ID), the technology acceptance model (TAM), the unified theory of acceptance and application of technology (UTAUT), and the integrated behavioral model (IBM). The results of the study on behavioral theories/models showed that in TRA, the intention of a person to show a behavior is a function of two variables: individual attitude and mental norms [16] . In TPB, the probability of showing a behavior is greater when attitude and subjective norms are favorable and there is a higher perceived behavioral control on the behavior [17] . In SCT, the impact of attitudes, beliefs, and environmental influences is measured in behavioral measurement so that a person, through the observation of others, can form the idea of how to show new behaviors and, in later situations, can use this information as guidance for action [18] . In HBM, if a person becomes aware of a disease or its consequences as being a threat, the motive for action is created in him to avoid the threat from that disease [19] . In ID, the features of the relative advantages, compatibility, complexity, testability, and visibility of technology are effective in its acceptance [20] . In TAM, usefulness and ease of use were mentioned as determinants of the use of a technology [21] . In UTAUT, the abstract variables of critical and possible factors are related to the prediction of the behavioral intention to use a technology and the basic application of organizational contexts, and control variables such as the age, gender, and degree/education level have also been used [15] ; and finally, in IBM, knowledge and skills have been identified for behavior implementation, behavior prominence, environmental coercions, and habits [6] .
In examining the field studies, economic and social factors [2, 10, 21, 22] as well as individual and social characteristics such as location, age, work experience, education, awareness, financial resources [9, 11, 23] ; literacy rate, land area, ownership, and farmers' awareness [24, 25] ; the level of social participation and technical knowledge of farmers [26, 27] ; education-extensional programs [10, 16, 22, 24, 26] ; giving subsidies and services and bank credits [27] ; access to supplies and equipment [6] ; government support [13, 28] ; smallness and dispersion of crops parts [11, 29, 30] ; drought and water scarcity [13] ; and non-environmental factors such as age, gender, education, technical knowledge, and the family labor force [10, 22, 24, 31] were found to have an impact on farmers' behavior of using systems. 
Research Questions
(1) Do farmers with different personal characteristics such as age, gender, education, and ownership have similar behaviors in accepting PISs?
(2) Do subjective norms, governmental support, technological features, and environmental stresses as well as farmers' tendency, attitude, and self-efficacy have a significant impact on their behavior of using PISs?
Data Analysis and Results

Descriptive Statistical Perspective
Overall, 96.4% of the subjects were male and 3.6% were female. Regarding age, 2.7% of subjects were in the age group below 30 years; 14.2% were in the age group of 31-40 years, 28.7% were in the age group of 41-50, and 30.8% were in the age group of 51-60 years. Regarding education, 2.4% of subjects were illiterate, 9% had the ability to read and write, 13.3% had primary education; 17.8% had secondary education, 34% had a high school diploma, and 23.2% had a university degree. In terms of land ownership, 29% had less than 10 ha, 19.6% between 11 and 20 ha, 19.3% between 21 and 30 ha, 9.1% between 31 and 40 ha, 7.3% between 41 and 50 ha, and 15.7% had more than 50 ha. In total, 73% of the respondents had used PISs (Table 3) . There is a significant difference between the PIS usage behaviors of farmers and the land ownership at the 99% level (Table 4) . Therefore, hypotheses number one and two are rejected and assumptions number three and four are confirmed. To study the impact of obvious variables on the latent variables and the impact of latent variables on the behavior of farmers, the structural equation modeling (SEM) method has been used ( Figure 1 ). SEM uses various types of models to depict relationships among observed variables, with the somewhat basic goal of providing a quantitative test of a theoretical model hypothesized by the researcher. More specifically, various theoretical models can be tested in SEM that hypothesize how sets of variables define constructs and how these constructs are related to each other [15] . Results showed that agricultural extension agents have the highest impact on farmers' subjective norms (β = 0.78); regulation and laws have the highest impact on governmental support (β = 0.61); expanding the crop area under irrigation has the highest impact on farmers' attitude (β = 0.72); having the skill and knowledge to use the systems has the highest impact on self-efficacy (β = 0.87); the decreasing of water resources has the highest impact on environmental tensions (β = 0.20); compatibility has the highest impact on technological features (β = 0.63); and desire to use the systems has the most impact on behavioral tendency (β = 0.65).
The Impacts of the Obvious
In addition, it was found that in all cases, the obvious and the latent variables (at 95% and 99% levels) had a positive and significant relationship (Table 5 ). 
The Impact of Latent Variables on the Behavior of Farmers
The impact of the attitude, self-efficacy, subjective norms, environmental tension, and governmental support on the farmer's behavior at the 99% level was positive and significant.
The impact of technological features and tendency on farmers' behavioral at the 95% level was also positive and significant. Therefore, all hypotheses 5-11 were confirmed (Table 6 and Figure 2) .
Among the variables of subjective norms, tendency, attitude, self-efficacy, governmental support, technological features, and environmental tensions, the attitude variable had the highest impact (β = 0.048) on the behavior of farmers (Table 6 and Figure 2 ). Note: SE: standard error; CR: construct reliability; *** the mean difference is significant at the 0.01 level.
Fitness Indexes of the Final Model of the Behavior of Using PISs of Farmers
We also examined absolute fit indexes. The chi-squared value (X 2 ), root mean square error of approximation (RMSEA), goodness-of-fit statistic (GFI), the adjusted goodness-of-fit statistic (AGFI), degrees of freedom (df), and df/X 2 were used to test the fitting of the model. The result shows that this model, in the indexes examined, had good fitness (Table 7) . Table 7 . Fitness indexes of the final model of the behavior of using PISs of farmers. Note: X 2 : the chi-squared value; DF: degree of freedom; P Cmin: the symbol of the X 2 in Amos; RMSEA: root mean square error of approximation; GFI: goodness-of-fit statistic; AGFI: the adjusted goodness-of-fit statistic; -: there is no acceptable level.
Index
Conclusions and Discussion
This research identified the most important factors affecting the use of PISs by farmers in Iran. In this research, firstly, the most important factors influencing the use of PISs by farmers were identified. In order to identify the factors affecting farmers' behavior, behavioral theories/models and field studies were collected and analyzed by using the systematic review method. The results showed that personal characteristics, tendency, attitude, self-efficacy, subjective norms, governmental support, environmental tensions, and technological features are the most important factors which affect farmers.
In the next stage, the relationships between individual characteristics and the usage of PISs by farmers were investigated. The results showed that there is no significant difference between the use of PISs by farmers and their gender and age, but there is a significant difference between the use of PISs by farmers and their education and land ownership. These cases have already been examined by Afrakhteh et al. [31] , Aghapour and Ostvar [24] , Balali et al. [23] , Gholamrezaei et al. [11] , Shahzadi [25] , and Yosefinejhad et al. [22] . They have stated that there is a positive and significant relationship between these variables and the using of PISs by farmers. As the small and scattered nature of agricultural land is one of the serious problems of agricultural development in Iran and many other countries, it is recommended that the agricultural land consolidation plan be taken seriously. On the other hand, since farmers usually have lower levels of education and their average age is also high, they cannot be educated through formal methods. Therefore, it can be suggested that extension-educational activities should be considered seriously in order to increase the knowledge and skills of farmers.
In the third step of the study, the impact of factors affecting the use of PISs by farmers have been investigated through a structural equation modeling (SEM) method. The results showed that subjective norms are the influence of peers or other social groups such as friends, parents, and colleagues on an individuals' behavior. The relationship between subjective norms and use of PISs by farmers has been investigated by Taqipour et al. [35] and its positive and significant relationship has been confirmed. This relationship has also been studied in this research, and its positive and significant relationship has been reaffirmed. In addition, it was found that among variables such as other farmers, agricultural extension agents, irrigation equipment suppliers, and family members, agricultural extension agents have a greater impact on farmers' behavior. This issue proves the importance of the role of agricultural extension agents in helping to develop the agricultural sector.
Governments, in most countries of the world, usually support the development of PISs by farmers. This support takes place in different ways in different countries such as by setting rules and regulations, and giving subsidies, bank credits, and extension-educational activities. Abdolmaleki and Chizari [32] , Amiri and Zamani [27] , Arayesh [10] , Hosseini and Dehyori [16] , Glanz et al. [17] , Jahannama [20] , Madhava Chandran and Surendran [28] , Norozi and Chizari [34] , Shahzadi [25] , Shateryan et al. [13] , Surendran [30] , and Venkatesh et al. [36] in their studies have examined the relationship between governmental support and use of PISs by farmers. They say there is a positive and meaningful relationship between these two variables. In this study, this relationship has been examined too. The results showed that governmental support in Iran has a positive, significant, and acceptable relationship with the use of PISs by farmers, and that governmental rules and regulations have the highest impact on farmers' behavior. We recommend that governments facilitate the farmers' access to the services provided (by reducing their administrative bureaucracies).
The theory of self-efficacy was presented by Albert Bandura [39] . Self-efficacy is an individual's belief in his or her innate ability to achieve goals. Little research has been done on the effects of self-efficacy on farmers' behaviors. Amini [29] examined the relationship between self-efficacy and the using of PISs by farmers and says "there is a positive and meaningful relationship between these two variables. It also investigated in this study and was approved.
Attitude refers to a set of emotions, beliefs, and behaviors toward a particular object, person, thing, or event and it is always considered as an important factor in the direction of human behavior. Afshar and Zarafshani [33] , Glanz et al. [17] , Shahzadi [25] , and Tohidifar and Rezaei [2] in their studies examined the relationship between the attitude and using of PISs by farmers. They say there is a positive and meaningful relationship between these two variables. This study also examined this relationship. The result showed that attitude in Iran has a positive, significant, and acceptable relationship with the use of PISs by farmers. The most important point is that among variables such as tendency, self-efficacy, subjective norms, governmental support, environmental tensions, and technological features, this variable (attitude) has the highest impact on farmers' use of PISs.
Climate change and environmental tensions are the most important factors in decision-making by farmers to determine the type of cultivation and selection of irrigation methods. Scientists consider this variable to be one of the most important challenges in human life in the 21st century, and they have done a lot of research on anticipating and confronting it. Aghapour and Ostvar [24] , Arayesh [10] , Gholamrezaei et al. [11] , Karami [21] , Surendran [30] , and Taghvaei and Boshagh [1] have examined the relationship between environmental tensions and use of PISs by farmers. They say there is a positive and meaningful relationship between these two variables. This study also has examined this relationship. The results showed that environmental tensions in Iran have a positive, significant, and acceptable relationship with the use of PISs by farmers. What needs to be considered is that farmers are more concerned with the short-term effects of environmental tensions than long-term effects. Therefore, it is suggested that farmers' information about the long-term effects of the climate change and the ways of coping with them can be enhanced through providing educational training activities.
Technological features are the factors concerned with the nature of innovations and technologies. They include the relative advantages, compatibility, complexity, testability, visibility, and effect on the process of transferring and disseminating new technologies among farmers. Sharma and Roams [40] and Arayesh [10] have examined the relationship between technological features and use of PISs by farmers. They say there is a positive and meaningful relationship between these two variables. This case also has been examined in this study. The results showed that technological features in Iran have a positive, significant, and acceptable relationship with the use of PISs by farmers. In addition, it was found that the compatibility feature has a greater effect on farmers' behavior than other technological features. Therefore, compatibility of systems with farmers' conditions should be taken in to account while introducing PISs to them.
These results provide valuable information for agricultural sector managers and decision-makers in Iran and other countries having climatic, cultural, and social conditions that are similar to Iran, such as Afghanistan, Pakistan, Turkmenistan, Azerbaijan, Armenia, Syria, Israel, Turkey, Saudi Arabia, Egypt, United Arab Emirates, Iraq, Qatar, Lebanon, Jordan, Kuwait, and Bahrain, to extend the use of PISs among farmers and thereby improve the water productivity of the agricultural sector.
